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$ JRRG &$, VRIWZDUH VKRXOG QRW RQO\ IRFXV RQ WHDFKHUV¶ RSHUDWLRQ DQG GHPRQVWUDWLRQ LW VKRXOG EH
LQWHUDFWLYH JLYLQJ VWXGHQWV WLPH DQG VSDFH WR WKLQN LPDJLQH DQG XQGHUVWDQG 7HDFKHUV DQG VWXGHQWV FDQ
RSHUDWH DQG FRQWURO WKHZKROH SURFHVV HYHQ GLVUXSW WKH RUGHU WR DUELWUDU\ 6WXGHQWV FDQ IXOO\ SDUWLFLSDWH LQ
WKHLUVWXG\WKURXJKRSHUDWLRQDQGWKLQNLQJGUDZLQJHIIRUWVWRVWXG\DQGUHVHDUFK
,QWHUDFWLYH0RGH'HVLJQRI(GXFDWLRQDO6RIWZDUH
7KH WHDFKLQJ SUDFWLFH VKRZV WKDW LQ WKH GHVLJQ RI &$, VRIWZDUH WKH VRSKLVWLFDWHG VRIWZDUH DUFKLWHFWXUH
UHDVRQDEOH DQG FRUUHFW LQWHUDFWLYH IHDWXUHV FDQ DFKLHYH D JRRG UHVXOW LQ WHDFKLQJ 7KH GHYHORSLQJ WRROV RI
LQWHUDFWLYHFRXUVHZDUHXVHGE\ WHDFKHUVDUH$XWKRUZDUH)ODVKDQGVRRQ$XWKRUZDUHVRIWZDUHKDVDVWURQJ
LQWHUDFWLYH IHDWXUH ZKLFK LV VXLWDEOH IRU WKH FRQVWUXFWLRQ RI DQ RYHUDOO IUDPHZRUN RI FRXUVHZDUH WKH
LQWHUDFWLRQ LQ &$, FRXUVHZDUH LV DFKLHYHG WKURXJK LWV  LQWHUDFWLYH IXQFWLRQV )ODVK LV ILW IRU DQLPDWLRQV
SURGXFWLRQ DQG WKHQ LPSRUW WKH DQLPDWLRQV LQWR WKH PDLQ SURJUDP ILOH RI $XWKRUZDUH KRZHYHU WHDFKHUV
XVXDOO\XVH3RZHUSRLQWWRPDNHFRXUVHZDUHWKDWODFNVRILQWHUDFWLYHIXQFWLRQLWLVPRUHFRQYHQLHQWIRUJHQHUDO
H[SODQDWLRQ FRXUVHZDUH VXFK DV WH[W HGLWLQJ DQG VWDWLF WH[W GHVFULSWLRQ DQG VRRQ >@ ,Q WKHGHYHORSPHQW





WKH WHDFKLQJ FRQWHQWV RQ WKH VFUHHQ DFFRUGLQJ WR WKH UHTXLUHPHQWV GXULQJ WKH WHDFKLQJ SURFHVV 7KLV
FRXUVHZDUHGLVSOD\LVFDOOHGLQWHUOHDYLQJQDYLJDWLRQZKLFKLVJHQHUDOO\DFKLHYHGLQWKHIRUPRIK\SHUPHGLD
+\SHUPHGLDLVDQHZPXOWLPHGLDLQIRUPDWLRQPDQDJHPHQWWHFKQRORJ\ZKLFKDOORZV\RXWRHDVLO\HVWDEOLVKD
FRQQHFWLRQ EHWZHHQ D YDULHW\ RI PHGLD LQIRUPDWLRQ ,W LV D QRQ  OLQHDU QHWZRUN VWUXFWXUH WKH PHGLD
LQIRUPDWLRQ LV GLYLGHG LQWR GLIIHUHQW LQIRUPDWLRQ EORFNV WKRVH DUH FDOOHG QRGHV DQG GLIIHUHQW QRGHV DUH
FRQQHFWHGWRIRUPDQHWZRUNDFFRUGLQJWRWKHLUDVVRFLDWHGOLQN+\SHUPHGLDFROOHFWVVWRUHVDQGEURZVHVWKH
GLVFUHWH LQIRUPDWLRQ DQG WKHQ HVWDEOLVK WKH UHODWLRQVKLSEHWZHHQ WKHPZLWK WKLVPHWKRG ,W KDV FKDQJHG WKH
OLQHDUOHDUQLQJVWUXFWXUHRIWUDGLWLRQDOWH[WPDWHULDOVDQGFDQWHDFKVWXGHQWVDWYDULRXVOHYHOVDFFRUGLQJWRWKHLU
LQGLYLGXDOLQQDWHDELOLWLHV
,QWHUOHDYLQJ QDYLJDWLRQ WHFKQRORJ\ UHTXLUHV WHDFKHUV WR KDYH D VWURQJ DELOLW\ WR FRQWURO WKH WHDFKLQJ




FORVHO\ UHODWHG WKH QDYLJDWLRQ LFRQV DQG LQWHUDFWLYH LFRQV DUH XVHG WRPDNH D QXPEHU RI K\SHUOLQNV LQ WKH
GHVLJQ LQWKHWHDFKLQJSURFHVVDFFRUGLQJWRWKHWHDFKLQJUHTXLUHPHQWV WHDFKHUVFDQGLUHFWO\PRYHIURPWKH
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RUDQLPDWLRQVDQG UDLVHTXHVWLRQV VWXGHQWVFDQSRVLWLYHO\ HQWHU LQIRUPDWLRQ WKURXJK WKLQNLQJ WKXVSURSHUO\
LPSURYLQJ WKHLU HQWKXVLDVP LQ OHDUQLQJ )RU H[DPSOH LQ WKH FRXUVH RI ³&DUGLDF $UUK\WKPLD´ WHDFKHUV
GHPRQVWUDWHWKHYLGHRGDWDRIDSDWLHQW¶V(&*VSHFWUXPWRVWXGHQWVWKHQUDLVHTXHVWLRQVDQGDVNVWXGHQWVWR
WKLQN WKH DQVZHUV DUH LQSXW E\ VWXGHQWV WKHPVHOYHV DQG WKHQ MXGJHG E\ V\VWHP WKH UHVXOWV DUH WKHQ JLYHQ
EDVHGRQWKHLUDQVZHUVIROORZHGE\WKHGHPRQVWUDWLRQDQLPDWLRQRIFRUUHVSRQGLQJUHVXOWVLQDGGLWLRQZLWKWKH
WHDFKHU¶V FRPSUHKHQVLYH H[SODQDWLRQ IRU WKLV TXHVWLRQ WKH ZKROH SURFHVV LV UHDO DQG YLYLG WKXV GHHSHQLQJ
VWXGHQWV¶XQGHUVWDQGLQJRIWKHTXHVWLRQV>@







FRPSOHWHE\ VHWWLQJ KRW ]RQHVRU KRW REMHFWV IRU FRUUHVSRQGLQJ WH[WV LQ WKH FRXUVHZDUHSURJUDP:KHQ WKH
PRXVHLVPRYHGWRWKHWRSRIWKHDSSURSULDWHORFDWLRQRUREMHFWWKHDVVRFLDWHGLQIRUPDWLRQZLOOSRSXSWKHQ
WHDFKHUV FDQ H[SODLQ WKH FRQWHQWV E\ WKH XVLQJ RI WKH FRXUVHZDUH DIWHU WKDW WKH SRSXS LQIRUPDWLRQ ZLOO




)RUH[DPSOH LQ WKHFRXUVHRI³0\RFDUGLDO'LVHDVHV´ LQRUGHU WR LQWURGXFH WKHFOLQLFDOPDQLIHVWDWLRQVRI










WLPH LVXSGLIIHUHQW UHVSRQVLEOH UHVXOWVDUHJLYHQDFFRUGLQJ WR WKHSURJUDPWKDWVWXGHQWVVROYH WKHTXHVWLRQ
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,QWHUDFWLYH6XSSRUWRIWKH(GXFDWLRQDO6RIWZDUHDQGWKH$SSOLFDWLRQRI2/(7HFKQRORJ\
:KHQXVHWKHVRIWZDUHWKDWVXSSRUWV2/(WHFKQRORJ\WRGHYHORSWKHHGXFDWLRQDOVRIWZDUHWDNHDGYDQWDJH
RI WKH IHDWXUHV RI VRIWZDUH WR LQWHJUDWH YDULRXV IXQFWLRQV 2/( WHFKQRORJ\ LV DQ HPEHGGHG SURJUDP
WHFKQRORJ\ GHYHORSHUV GRQ¶W QHHG WR UHZULWH WKH FRGHSURJUDP)XQFWLRQVH[WHQGHG LQWHUIDFH FDQ LQWURGXFH
WKHREMHFWV VXFK DV:RUG WH[W JUDSKLFV GLJLWDO FLQHPD HWF RI RWKHU DSSOLHGSURJUDPGHVLJQ WR VRIWZDUH
:LWK$XWKRUZDUH¶V2/(IXQFWLRQRUGLQDU\FRXUVHZDUHPDGHE\3RZHUSRLQWFDQLQWHJUDWHWKHRULJLQDO337WR
QHZ LQWHUDFWLYH VRIWZDUH ZLWKRXW DQ\ PRGLILFDWLRQ WKXV LW FDQ VLPSOLI\ WKH HGLWLQJ RI WH[W PDWHULDOV LQ
FRXUVHZDUHDQGLPSURYHLWVLQWHUDFWLYLW\,QDGGLWLRQWKHGHYHORSPHQWSODWIRUPRI([SUHVVLRQ%OHQGWKH






GLIILFXOW WR UHVROYH LQ WUDGLWLRQDO WHDFKLQJ$QG WKHUHDVRQDEOHXVHRI LQWHUDFWLRQFDQIXOO\H[SUHVV WKHYLYLG












>@ &KHQ <XDQOL 5HVHDUFK DQG 3UDFWLFH RI WKH &UHDWLRQ RI 0XOWLPHGLD &RXUVHZDUH ZLWK WKH 8VLQJ RI
$XWKRUZDUH>-@-RXUQDORI6RXWKZHVW8QLYHUVLW\IRU1DWLRQDOLWLHV






>@ &DL +RQJWDR0HWKRGV DQG $SSOLFDWLRQV IRU WKH 'HYHORSPHQW RI $XWKRUZDUH '\QDPLF /LQN /LEUDU\
)XQFWLRQZLWKWKH8VLQJRI9&-RXUQDORI6KHQ\DQJ1RUPDO8QLYHUVLW\
>@ 6XQ ;LDRURQJ $XWKRUZDUH EDVHG 'HYHORSPHQW DQG ,PSOHPHQWDWLRQ RI ,QWHUDFWLYH 0XOWLPHGLD
&RXUVHZDUHRI$XWRPDWLF'HWHFWLRQ7HFKQRORJ\>-@&KLQD0RGHUQ(GXFDWLRQDO(TXLSPHQW
>@&DL+RQJWDR:DQJ<DQKRQJ5HVHDUFKDQG,PSOHPHQWDWLRQRI0XOWLPHGLD6WDQGDUGL]HG7HVW6\VWHP>-@
424   Hongtao Cai et al. /  IERI Procedia  2 ( 2012 )  420 – 424 
-RXUQDORI<XQQDQ8QLYHUVLW\RI7UDGLWLRQDO&KLQHVH0HGLFLQH
>@=KDQJ<XH:X<LGLQJ(VWDEOLVKPHQWDQG$SSOLFDWLRQRI0XOWLPHGLD([SHULPHQWDO7HDFKLQJLQ6\VWHP
&OLQLFDO0HGLFLQH>-@-RXUQDORI6KHQ\DQJ0HGLFDO&ROOHJH

